The majority of the cases of coccydynia occur in conjunction with either subluxated or hypermobile coccyx, and it has been proposed that this pathologic instability may cause chronic inflammatory changes. Objectives: This study was done to evaluate the effect of coccygectomy in patients with resistant coccydynia after initial conservative therapy failure. Patients and Methods: Between October 2010 and December 2013, 13 patients with coccydynia underwent coccygectomy in the hospitals of Ahvaz city after a failed conservative therapy for at least 4 -6 months. In order to evaluate the results, a questionnaire was obtained, including the extent of relief in the painful area, improvement in quality of life, intensity of pain in the sitting position, pain during daily activities, and the need for analgesics, according to the criteria described by Bayne. Results: The patients were followed up for an average of 25.7 months. The results were good in 11 patients, excellent in 1, and fair in only 1 patient. The excellent and good rates amounted to 92.2%. No major complication was seen. Conclusions: Coccygectomy is a successful treatment in patients unresponsive to conservative treatments for coccydynia.
Background
The term coccydynia, first introduced by Simpson in the mid-nineteenth century, refers to symptoms of pain in the region of the coccyx (1) . Derived from Greek word for ''cuckoo'' due to its resemblance to the beak of this bird, the coccyx comprises the most distal aspect of the vertebral column. It consists of three to five rudimentary vertebral units that, with the exception of the first coccygeal segment, are typically fused (1) .
The majority of the cases of coccydynia occur in conjunction with either subluxated or hypermobile coccyx, and it has been proposed that this pathologic instability may cause chronic inflammatory changes. Many of these patients report a history of an antecedent traumatic event, which has been shown to be associated with coccygeal instability, particularly posterior subluxation (2) .
The coccyx is more prominent in females than in males and coccygodynia is about five times more frequent in women (3) . It has been postulated that women are more susceptible to coccydynia because tahe female pelvis is anatomically more prominent at the sacral and coccygeal level and they are exposed to childbirth trauma (3).
The body mass index (BMI) appears to influence the prevalence of coccydynia, as obesity is three times more common in patients with coccydynia than in the normal population (4) .
Patients with normal and below-naormal weight are more likely to develop coccydynia consequent to lesion patterns other than posterior subluxation as their coccyges rotate in a more optimal fashion to lessen forces from falls and sitting (2) . Idiopathic coccydynia has been described in the absence of any obvious pathologic changes involving the coccyx, although this is considered a diagnosis of exclusion; in these patients the pain may actually result from spasticity or other abnormalities affecting the musculature of the pelvic floor. Coccydynia ranges from mild to severe and most of the time influences the quality of the patient's life. Patients with coccydynia most often present with pain in or around the coccyx without any significant low back pain, pain radiation, or referral pain (4). Classically, this pain is associated with sitting and is exacerbated by rising from a seated position (4) .
Coccydynia usually responds to conservative measures such as anti-inflammatory drugs, using special pillows, or proper physiotherapy (5) . However, when these measures fail, coccygectomy has been reported to be successful (6).
Objectives
The aim of this study was to evaluate the effects of coccygectomy on resistant coccydynia.
Patients and Methods
Forty-three patients with coccydynia were referred to the clinics in Ahvaz hospitals between October 2010 to December 2013 and after primary diagnostic evaluations underwent conservative treatment for coccydynia (e.g. special pillows, nonsteroidal anti-inflammatory drugs (NSAIDS), and physiotherapy for at least 4 to 6 months). A questionnaire, including the extent of relief in the painful area, improvement in quality of life, intensity of pain in the sitting position, pain during daily activities, and need for analgesics according to the criteria described by Bayne, was used (7). Thirty patients responded well to primary conservative therapy, while 13 patients underwent coccygectomy for resistant coccydynia. The patients' average age was 35 -36 years (6 -57 years old).
The cause of coccydynia was probably direct trauma in 9 (69.2%) cases and idiopathic in 4 (30.7%) ( Table 1) .
The surgical procedure in all the patients was performed as follows:
With the patient under general anesthesia and in prone position over two parallel pillows, two large adhesive bands were placed in each gluteal area in order to expose the sacrococcygeal area. After disinfecting and draping the area, the sacrococcygeal area was exposed through a 4-cm midline incision over the sacrococcygeal junction and the intergluteal cleft. After removing the coccyx subperiosteally, efforts were made to ensure there was no penetration into the underlying viscera. After irrigation with 0.9% saline, the layers were sutured carefully and a simple dressing was placed. Prophylactic antibiotic (cephalosporin) was given 30 minutes before and up to 48 hours after surgery. All the patients were discharged on the first postoperative day. The surgical incision healed in 10 days in all the patients. All the patients were followed up for 12 to 38 months. The clinical results were assessed, according to the criteria described by previous study (7) . Complete relief of pain with no change in lifestyle or occupation was regarded as excellent. A good result implied occasional discomfort after prolonged sitting and minimal discomfort on digital examination as well as no analgesic requirements and no change in lifestyle or occupation. A fair result implied pain or discomfort on sitting for a short period of time and considerable pain on digital examination. Analgesics were occasionally required, but changes in lifestyle or occupation were fairly minimal. A poor result was defined as no improvement following surgery with the continuous need for analgesics.
Descriptive tests were employed to analyze the data using the Statistical Package for the Social Sciences (SPSS 20) software.
Results
After initial conservative therapy for 43 patients, 30 cases responded well according to the Bayne criteria. Thirteen patients showed fair or poor results (8 (61.5%) patients fair and 5 (38.5%) with poor results) and were elected for surgery (Table 2 ). After coccygectomy, 11 (84.4%) patients had good results, 1 (7.6%) had an excellent result, and only 1 (7.6%) had a fair result. Most of these patients (76.9%) were women and the majority of them (61.4%) were housewives. Additionally, there were 2 students, 1 nurse, and 1 employee ( Table 1 ). The mean BMI was 26.9 (range = 20.9 to 31.9) ( Table 1) . Table 1 
Discussion
Traumatic coccydynia causes symptoms similar to pericoccygeal soft tissue lesions, pelvic floor muscle spasms, referred pain from lumbar pathology, arachnoiditis of the sacral nerve roots, local post-traumatic lesions, somatization, pain caused by osteoarthritis, or subluxation in the sacrococcygeal joint (8) . Coccydynia should be further differentiated from pain caused by a variety of perianal pathologies such as hemorrhoids, fissures, perianal fistulas, anorectal abscesses, and pilonidal sinuses (8) .
In this study, similar to previously reported studies, coccydynia was more common in women than men (9) .
According to literature, the BMI influences the prevalence of coccydynia (4) . Likewise, our results showed that most of the patients (76.9%) were overweight or obese ( Table 1 ).
The present study demonstrated no relation between the prevalence of coccydynia and the patients' occupations. Among our study population, 84.4% of the patients showed good, 7.6% had excellent, and only 1 had fair responses to coccygectomy (3), which chimes in with other previous studies (10) (11) (12) (13) (14) (15) .
Whereas some authors have reported good results after coccygectomy but with high rates of wound infection (16, 17) , the results of the present study showed no postoperative infection.
There has been a report on a better result in traumatically-induced coccydynia than in idiopathic coccydynia following surgical intervention (18) . The same result was obtained in this study, and the only patient with a fair result after coccygectomy had idiopathic coccydynia.
Although the number of cases in this study is small, the effectiveness of coccygectomy for coccydynia is evident. The results of this study suggest that coccygectomy is a feasible option in patients with coccydynia and no response to conservative treatments. Also, careful selection of appropriate patients for coccygectomy and prophylactic antibiotics are crucial in successful outcomes.
In conclusion, coccydynia is a discomforting and disabling problem, especially in women. Differential diagnoses should be made with a variety of regional pathologies and when conservative modalities are exhausted, surgery can confer relief in the majority of cases.
